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????????????????????????????????
?????????????????????????????????
?????????????????????????????????
?????????????????????????????????
???????????????????
? II?
??1????? (???????)
??????????????????, ??? (?? I)??????
????????????????, ????????????????
?????????????, ???????????????????
???????.
1.3 ??
????????????????,????????????. ??
? A???????,A??????????????. ???????
(??????)? A, B?????, A????, B?????????
???????, ?????????? f ???, f : A!B???. ??
??, ??????A????, B???????????.
?. A = f1; 2; 3g ? B = fa; b; cg?????,
(1) f : A!B? f(1) = a; f(2) = b; f(3) = c???????.
(2) g(1) = a; g(2) = a; g(3) = c ?A??B???????.
(3) h(x) = x2? x 2 R=?????????, h? R?? R+ = fx 2
R j x = 0g?????, 2?????????????.
?? 1.1 ??X;Y ???, ?? f : X!Y ?????X ???? Y ?
????? f ??????????????, X ? Y ????????
??.
(1)? f ???????????.
(2)? g?????????.
????? f : A!B????????, ??????? g : B!A?
??. ????, ?? f : A = f1; 2; 3g !B = fa; b; cg, f(1) = a; f(2) =
b; f(3) = c????, g : B!A? g(a) = 1; g(b) = 2; g(c) = 3 ?????
??.
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2 ?????????
?? A???????????????, ????,????????
??????. ??????????????, ???????????
?????????????,???????. ?????????A = ;
???, ??????.
?? 2.1 (??????) A???????????????. ????
? n?????A??? f1; 2; : : : ; ng ???????.
??. A?????. A????????, a1?????. A1 = Anfa1g?
??????, A1??????, a2?????. A2 = A n fa1; a2g???
??????????. ????? n?????An = Anfa1; : : : ; ang?
??? ;???. ????, A???????????, ????????
????????????????. ???An = ;??A = fa1; : : : ; ang
???, ?? f : A!f1; : : : ; ng? f(ai) = i?????????????
???.
3 ???????
????????????????????????, ???????
???? N? R?????????????????????. ???
??????????????????????. ??????????
????????????????
??????????????????????????. ?????
?????????????????????, ?? (??)??????
?. ???, ??????????? N = f1; 2; 3; : : : g????????
????????????????????????????????.
?????????? R???? N????????????????
?????????,?????????????.
???? N, R???????????????????, ?????
?????????????, ?? 2.1???????????????
???????????????,?????????????????.
??A?B?????????????, ???A  B???.
3.1 ???????????????????????????
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??????, ????????????,????????????
????????????. ?????????????.
(1)??, f1; 3; 5g?????f1; 2; 3; 4; 5g??????????,???
3?5??????????. (???,????? f : f1; 3; 5g!f1; 2; 3; 4; 5g
?????, ????????????.)
??????Ne = f2; 4; 6; : : : g???????? N = f1; 2; 3; : : : g?
??????.
Ne  N
??, ?????????????????
??????????????. (??????? f(n) = 2n.)
1 2 3 4    n   
# # # # # # #
2 4 6 8    2n   
??? N? Ne?????????????. N  Ne. Ne? N????
??????????, ??????????????????? .
?? 3.1 ?????, ????????????, N?????????
?????????, ???? 1; 2; 3; : : : ??????????????
????????.
??????,???????????????????????.
???????????????, ????????????????
??????????.
??????????????????????, ????????
???????. ???, ???????????????=) ????
Z, ?????Q. ????? N N.
???, N  N  N??????????????????????,
N? N N ??????????????.
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(1; 1) (2; 1) ! (3; 1) (4; 1) !       (k; 1) !   
# % . % .
(1; 2) (2; 2) (3; 2) (4; 2)       (k; 2)   
. % . %
(1; 3) (2; 3) (3; 3) (4; 3)       (k; 3)   
# % . % .
(1; 4) (2; 4) (3; 4) (4; 4)       (k; 4)   
. % . %
(1; 5) (2; 5) (3; 5) (4; 5)       (k; 5)   
# % . % .
(2) ?????????????????
?? 3.1 ???????????.
[0; 1]  (0; 1):
??. ??B?A????????? (B  A???), A??B???
???????????????A nB???.
????? f : [0; 1]!(0; 1)???????. ??X????????.
X = [0; 1]  f0; 1; 1
2
;
1
3
;
1
4
;    g:
????, X = (0; 1)   f12 ; 13 ; 14 ;    g????. ?????, [0; 1], (0; 1)
?????? [?????????????.
[0; 1] = X [ f0; 1; 1
2
;
1
3
;
1
4
;    g
(0; 1) = X [ f1
2
;
1
3
;
1
4
;    g
????? g : f0; 1; 1
2
;
1
3
;
1
4
;    g !f1
2
;
1
3
;
1
4
;    g?????????,
???
g(0) =
1
2
; g(1) =
1
3
;
g(
1
2
) =
1
4
; g(
1
3
) =
1
5
; : : : ; g(
1
n
) =
1
n+ 2
; : : :
???? id : X!X ? id(x) = x????, ?????????.
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????????
id [ g : X [ f0; 1; 1
2
;
1
3
;
1
4
;    g !X [ f1
2
;
1
3
;
1
4
;    g
????????, ??????????????.
4 ???
??? (0; 1)???????????
?? 4.1 (Cantor) (0; 1)???????????.
??. (0; 1)?????? Cantor??????????, ?????.
?? (0; 1)?????? (0; 1) = fx1; x2; x3; : : : g????. (0; 1)??
??????????????. (0:5 = 0:499999    , 0:48 = 0:479999   
??.)
x1 = 0:a11a12a13   
x2 = 0:a21a22a23   
...   
xn = 0:an1an2an3   
...
??? aij 2 f0; 1; : : : ; 9g. ??? b1? a11; 0; 9??????????. b2
? a22; 0; 9??????????. ????? bn ? ann; 0; 9?????
?????. y = 0:b1b2b3    bn    ???? y 2 (0; 1)?????, ??
m? y = xm???. ??????m?????? bm = amm????
???? bm????????.
? 4.1 ???? R???????????.
(0; 1)  ( 
2
;

2
) ? x 7! x   
2
??????. ( 
2
;

2
)  R ?
 7! tan ??????. ???????????????, (0; 1)  R.
5 ?????????
Cantor?????????????????. R?????????
???????. ?????????????????????????
??????????????????????.
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N?? 2???? f0; 1g???????, ????????????
f0; 1gN = ff : N!f0; 1gg???. (??????? f;g? f0; 1gN???
??.)
?? z 2 [0; 1]? 2????????. z ? 1
2
??????????
x1 = 0, ??????????? x1 = 1???. ?? z   1
2
 x1 ? 1
22
?????, ????, ?? x2 = 0; 1??? z   1
2
 x1   1
22
 x2 ???
?. ????? yn = z   1
2
 x1        1
2n
 xn ?????, ?? fyng?
0 < yn < 1, yn+1 5 yn?????????????????. ????
????? fyng?????. ????? 0???????????,
0 = lim
n!1 yn = z  
X
n!1
1
2n
 xn:
???.
??? z =
X
n!1
1
2n
 xn, xn? 0? 1???.
hz : N!f0; 1g? hz(n) = xn????, hz 2 f0; 1gN.
?? 5.1  (z) = hz ?????  : [0; 1]!f0; 1gN????.
??.
???. w 2 [0; 1], w =
X
n!1
1
2n
 tn, (tn? 0? 1)???.
 (z) =  (w)???, ?????? hz = hw =) hz(n) = hw(n) =)
xn = tn =) x =
X
n!1
1
2n
 xn =
X
n!1
1
2n
 tn = w.
???. f 2 2N??????. f : N!f0; 1g?? f(n) = xn????,
xn = 0? 1. ????
z =
1
2
 x1 +   + 1
2n
 xn +   
???? z 5
X
n!1
1
2n
?
X
n!1
1
2n
=
1=2
1  1=2 = 1?? z 2 [0; 1].  (z) =
hz ? hz 2 2N ?, ??????? hz(n) = xn ???, hz = f ???.
 (z) = f ??.
???????, R??????????????.
? 5.1 R????.
R??? (0; 1)????, (0; 1)???? [0; 1]????. ?? 5.1??
[0; 1]? f0; 1gN????. f0; 1gN??????????.
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n?
n(i) =
8<:1 (i = n)0 (i 6= n)
????? n 2 f0; 1gN???.
??????? ' : N!f0; 1gN ???????. M = fn 2 N j n =2
'(n)g???. M 2 f0; 1gN????? '(m) = M???m 2 N???.
??m?, m =2 '(m) (= M)???, M?????? m 2 M????
?, ??m 2 '(m) (= M)???, M?????m =2 '(m) (= M)??
???. ??????. ??? N? f0; 1gN?????????????
??????.
(??: Y = ;?????, ???? '(l) = f;g??? l 2 N???.)
6 ???
 ????????????????????????.
 ??????????????N????.
 ??????????, R???.
 ????????????????,?????????????
????????????. ?? A???? jAj???. ????
??????. jAj  jBj.
 N =1???. ?????? jZj = jQj =1.)
 ?? 4.1??, 1 < jRj???.
 ?? jRj < jAj???????????????????????
????.
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